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BULLETIN No. 35. 
STEER FEEDING. 
I. The Value of Straw and Grain as a Substitute for Hay. 
2. Short Spring Periods of Grain Feeding. 
3. Relative Value of Ensilage, Roots and Straw as Condiments. 
4. Value of Different Grain ~ations. 
BY A. A. MILLS. 
The object of this Bulletin is to give and discuss the results 
of experiments, herein detailed, in regard to the system, preva-
lent here, "of keeping cattle on hay and other coarse foods 
during the winter, then feeding grain for a few weeks in the 
spring just previous to selling. All over the inter-mountain 
region very little grain is fed, and what little is used is fed with 
the idea that an animal which has been kept poorly can be filled 
up with profit in a very short period, just before selling. The 
idea was to test these questions, and to find out, if possible, the 
cheapest and the best coarse food, and to get at the value of 
straw by feeding it "in different combinations against mixed hay. 
For this purpose, twelve yearling and two-year-old steers 
were bought from Mr. William Andrews of Logan. They 
were picked from a bunch of some fifty or sixty, and were a nice 
even lot, somewhat above the average of the general run of cattle, 
as the best were taken. On November 27th, 28th and 29th, 
1893, they were weighed, and a tag with a number tied on each 
steer. They were then divided into three sets, four steers being 
put into each set. The sets were made as even in weight as 
possible, and they were very nearly alike, as will be seen by 
referring to table 1. These sets were numbered 7, 8 and 9, 
and were fed as follows: 
From November 29th to December 20th all sets were fed 
alike on mixed hay, but both the hay and the waste of each set 
were weighed separately. 
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From December 20th to January 22d set 7 was fed mixed 
hay; set 8 was fed mixed h ay and straw, (equal p arts by weight) 
and grain; and set 9 w as fed straw and three p(Hmds of grain 
per steer per day. 
From January 22d to March 19th set S w as fed lucerne and 
straw, but no gra}n. The other two sets were fed the a rne as 
before. 
From March 19th to April 11th set 8 was fed red clover 
instead of lucerne, the balance of the feedi~g being the same as 
before. 
On April 1 I th the" filling up" process began and continued 
until May 16th. During this time all the sets were fed the 
same, the daily ration for each steer being: 
Grain, three pounds (one-half bran and one-half wheat, by 
weight.) 
Roots, ten pounds. 
Straw, three pounds. 
All the mixed hay he would eat. 
The grain ration is very light, though it is believed that it 
is as heavy as is generally used in this section. 
The steers were fed in open box mangers in a yard. From 
each yard there was an open shed which the steers r:m in and 
out of at will. These sheds afforded some protection to the 
steers, though generally they remained in the open air. As a 
rule the same system of feeding was maintained throughout. 
The hay was fed both night and morning and the straw fed at 
night, except with set 9 when receiving straw and grain, then it 
was fed both night and morning. The grain was fed at about 
I I o'clock each day and the roots at about 4 p. m. The steers 
were watered twice daily and from about I I a. m. to 4 p. m. ran 
together in one yard, while the other cattle were out of the barn. 
The waste was weighed back daily. 
The results are set forth in the following tables. T able I 
gives the weekly weights and gains and losses all through the 
experiment. 
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TABLE I. 
WEIGHTS AND GAINS AND LOSSES OF STEERS, IN POUNDS. 
1893- 4. 
Average, November 27,28 and 29 .. 
December 4 . . .. . . .................. .. . . 
Gain or loss ............ . ... . ... . .... . 
December 11 . . ......... . ........... . .. . 
Gain or loss ............ . . .... . . .. .. . . 
Average, December 18, H) and 20. . . ... . 
Gain or loss ...... . ..... .. .. . . ... . .. . . 
December 25. . . ... . ... . . .............. . 
Gain or loss. . . . . . . . . . . . . .. .. .. . ..... . 
January 1 . . . . .. . . . .... . . .... . .... . .... . 
Gain or loss .. . . ......... . .. . . . ... ... . 
January 8 . ... . .. . . .. .. . . . .... . . ....... . 
Gain or loss .. ..... . . ..... .. ... ..... . . 
January 15 .... . ...... . .. .. . . ... ... .... . 
Gain or loss . . .. .. ... .. . ..... . .... ... . 
January 22 .. . . . ..... . . . . .......... . ... . 
Gain or loss . .. ....... . . .. .. .. .... ... . 
January 29 . . . ... . .. . ..... .. .... . . . .... . 
Gain 'or loss .. . . ... .. . . . ... .. .... . .. . . 
February 5 .... ... ........... . . ... .... . . 
Gain or loss ......... . . . . . .. . . . ...... . 
February 12 ... .. ... .. ..... .. ..... . .. . . . 
Gain or loss . . .. . ... .. ............ . . . 
February 19. . .. . ..... .. .. ... .. . . . . . 
Gain or loss ....... . . . .. . 
February 26 ............ . . . . . . .. . ... . . . . 
Gain or loss . . ......... . .... . ... . 
. 
SET 7. 
2935 
2990 
55 
3012 
22 
3020 
8 
3056 
36 
3110 
54 
30~6 
-14 
3094 
-2 
3108 
14 
3220 
112 
3176 
- 44 
3246 
70 
3254 
8 
3278· 
24 
SET 8. 
2922 
2914 
-8 
2950 
36 
·3Q29 
79 
3009 
- 20 
3044 
35 
3034 
-10 
3056 
22 
3132 
76 
3146 
14 
3056 
-90 
3076 
20 
3078 
2 
3100 
22 
SET 9. 
2925 
2918 
-7 
2948 
30 
3027 
79 
3030 
3 
3040 
10 
2990 
- 50 
3046 
56 
3094 
48 
3104 
10 
3058 
-46 
3080 
22 
3082 
2 
3112 
30 
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TABLE 1-Continued. 
1894. SET 7. 
March 5.. .... . . . . . . . . . . . . . . . . . . . . . . . . . . 3314 
Gain or 1088.. .................. . ..... 36 
March 12. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3424 
Gain or 1088 . . . . . . . . . . . . . . . . . . . . . . . . . . 110 
March 19. . ......... . . . . . . . . . . . . . . . . . . . . 3466 
Gain or 1088 . . . . . . . . . . . . . . . .. . ... . ... 42 
March 26. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3494 
Gain or 1088 .... . . • . . . . . . . . . . . . . . . . . . . 28 
April 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3464 
Gain or 108s . . . . . . . . . . . . . . . . . . . . . . . . . . -30 
Average, April 9, 10 and 11. .... ... . ... . 3509 
Gain or loss . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
April 16 ................ " . . . . .... .. . . . . 3510 
Gain or loss .... . . . . . . . . . . . . . . . . . . . . . . 1 
April 23........... ... .. . . . . .. . . . . .. . . . . 3546 
Gain or loss . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
April 30...... . . . . . . . . . . . . . . . . . . . . . . . . . . 3572 
Gain or loss .... . . . . . . . . . . . . . . . . . . . . . . 26 
May 7 ................ : . . . . . .. ........ . 3439 
Gain or loss. . . . . . . . . . . . . . . . . . . . . . . . . -133 
A verage, May 14, ~5 and 16 . . . . . . . . . . . . . 3548 
Gain or loss . . . . . . . . . . . . . . . . . . . . . . . . . . 109 
Gain from November 29 to May 16. . . . . . 613 
Average gain per steer, from November 
29 to May 16 . . . . . . . . . . . . . . . . . . . . . . . . . . 153 
Average gain per steer per day, from 
November 29 to May 16 .............. .91 
Four steers in each se~ . 
The sign minus (-) designat4s a loss. 
SET 8. 
3094 
-6 
3144 
5,0 
3140 
-4 
3148 
8 
3162 
14 
3192 
30 
3182 
-10 
3091 
- 92 
3156 
66 
3110 
-46 
3203 
93 
281 
70 
.42 
SET 9. 
3046 
-66 
3112 
66 
3104 
- 8 
3086 
-18 
3118 
32 
3177 
59 
3200 
23 
3134 
-66 
3186 
52 
3188 
2 
3268 
80 
343 
83 
.51 
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In looking over table I it will be seen that set 7 made a 
very good gain, while the other two sets gained comparatively 
little. The gain, however, are not regular. This is generally 
the case with cattle. I n this experiment, as well as in others, a 
large gain is generally followed by a loss. On January 8th 
there is a loss all along the line, and again on February 5th this 
occurs, and again on May 7th. Set 9 is an exception on the 
last date~ yet this set gained but two pound. O n January 5th, 
February 4th and May zd, the water supply was cut off from 
the barn, and it was necessary to drive the cattle to the canal 
for water. This, being out of the regular rou tine, accounts, it 
is supposed, fo r the losses during these periods. 
In table II the food eaten, with the gains and losses m 
weights of steers, and other m atter of interest, are given: 
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TABLE II. 
1893- 94. 
First Period-
Preliminary period, November 29 t o 
December 20 (21 days). All fed alike 
on mixed hay. 
Average weight November 27, 28 and 29 . 
Average weight December 18, 19 and 20. 
Total gain during period .. ... .. .. ...... . 
Average gain per day per steer .... . .. . . 
Total hay fed . ... ..... . .. . . . .. ... . ... .. . 
Waste .. . . .. . .... . . . . . ... ... . . . ... ... . .. . 
Total eaten .. .. . . . .. ...... .. ....... .. . . . . 
Hay eaten per day per steer .. .. . ..... . . 
Cost of hay per day per steer, in cents . . 
Cost of 1 pound of gain, in cents .. .. . .. . 
Second Period-
December 20 to January 22 (33 days). 
Set'7 fed mixed bay. Set 8 fed mixed 
hay, straw and grain. Set 9 fed straw 
and grain. 
Average weight Dec. 18, 19 and 20, 1893 . . 
Weight January 22, 1894 .... " .... .... . . 
Total gain during second period . . ..... . 
Average gain per day per steer . . ..... . . 
{
Mixed hay .. . ......... . .. . 
Total food Straw . . . ....... . . .. .... . . 
fed. Barley . . ... . .. . ... . .. .. .. . 
Bran . . .. . . ......... ... .. . 
Total fed .. ... . .. .. . . . .. ... . .. .... . .. . . . . 
Waste .. . ... ... . ... . .. .. .. .. .. . .. ... .. .. . 
T otal food eaten ... ... .. . . . ........ .. .. . 
Average food eaten per day per steer .. . 
Cost of food per day per steer, in cen ts . . 
Cost of 1 pound of gain, in cents . . .. ... . 
Third P eriod-
January 22 to March 19 (56 days). Set 7 
fed mixed hay . Set 8 fed lucerne and 
straw. Set 9 fed grain and straw. 
Weight January 22, 1894 . . .. .... ....... . . 
Weight March 19, 1894 .... . . . .. ... . . . . . . 
Total gain during third period .. .. . . . . . . 
Average gain per day per steer ..... .. . . 
Mixed hay .. . ... . .... ... ... . .. ... . . . 
Lucerne ... ......... ..... .... . . .... . . 
Straw .. . ..... . ..... . . .. . . ... . .. . .. . . 
Barley . . . .. ... . .. . .. . . ........ .. ... . 
Bran ...... . .... . ... . .... . .... . . . . .. . 
1 SET 7·1 SET S·I SET 9. 
2935 
3020 
85 
1.01 
1420.00 
42.75 
1377 .25 
16.39 
5.07 
5.02 
3020 
3108 
8 
.67 
2070.00 
2070.00 
94:.25 
1975.75 
14.95 
4.70 
7.01 
3108 
3466 
358 
1.60 
5184.00 
2922 
3029 
107 
1.27 
1420.00 
78.20 
1341.75 
15.97 
5.07 
3.99 
30<)9 
3132 
103 
.78 
885.00 
8 5.00 
198.00 
198.00 
2166.00 
100.75 
2065.25 
15.64 
4:.55 
5.83 
3132 
3140 
8 
.04 
2006.00 
2006.00 
2925 
~027 
102 
1.21 
1420.00 
141.75 
1278.25 
15.21 
5.07 
4.19 
3027 
3094 
67 
.51 
1536.00 
198.00 
198.00 
1932.00 
124.25 
1807.75 
13.68 
3.04 
5.97 
3094 
3104 
10 
.04 
323000 
336.00 
336.00 
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TABLE II. --Contintted. 
1893- 94. 
Total fed ... . .. . .. . ....... .. . ... ..... ... . 
Waste ........... . .... ...... . .. .. . ..... . 
Total food eaten .... . . ........... . .... . . 
Average food eaten per day per steer . . . 
Cost or food per day per steer, in cents . . 
Cost of 1 pound of gain, in cents .. ..... . 
Fourth Period-
March 19 to April 11 (23 days). Set 7 fed 
mixed hay. Set 8 fed red clover and 
straw. Set 9 fed grain and straw. 
Weight March 19, 1894 .. .. .. .... . ...... . 
Average weight April 9, 10 and 11, 1 94. 
Total gain during four th period .. . . .... . 
Average gain per day per steer . ....... . 
Mixed hay ..... . ... . ..... .. . .. . . . . . . 
Red clover ... ...... . . .. ....... .... . . 
Straw ... .... .... .. . .......... . ... .. . 
Barley . . .. ... .. . .... .. ...... ....... . 
Bran ...... .. . ... . ...... : . .... .. ... . . 
Wheat ...... . . . . .. .... .. ........... . 
Total fed ...... . .. .. ..... .... . . ....... " . 
Waste .... ...... .... . ... . ...... .. . ... .. . 
Total food eaten .. . ... . .... .. .......... . 
Average food eaten per day per steer .. . 
Cost of food p.er day per steer, in cents . . 
Cost of 1 pound of gain, in cents . ... ... . 
Period from December 20 to April 11 (112 
days). This period covers the times 
of periods 2, 3 and 4. Set 7 fed mixed 
hay. Set 8 fed mixed hay, straw and 
grain from December 20 to January 
22 ; lucerne and straw from J anuary 
22 to March 19; and red clover and 
straw from March 19 to April 11. Set 
9 fed grain and straw. 
Average weight December 18, 19 and 20. 
Average weight April 9, 10 and 11 .. .. . . 
Total gain from December 20 to April 11. 
Average gain per day per steer .. .. .. . . . 
Mixed hay .... ........... . ......... . 
Lucerne .... . .. ........ ..... . ... ... . 
Red clover ........ ..... .. . .. ....... . 
Straw ........ .. . ...... ......... .. .. . 
Barley ........... ... . . . ... ...... ... . 
Bran ........ .. .. .. .. ...... . .. ... ... . 
Wheat ..... . ...... ......... . .... ... . 
, SE"< 7. , SET 8., SET 9. 
5184.00 I 4012.00 
340.00 609.25 
4844.00 3402.75 
21.62 15.19 
6.94 3.13 
4.33 78.25 
3466 
3509 
43 
. .47 
2118.00 
3140 
3192 
52 
.56 
. '805.00' 
805.00 
2118.00 1610.00 
225.25 23 .25 
18 2.75 1371 .75 
20.46 14.89 
6.90 3.27 
14.6 5.84 
3020 
3509 
489 
1.09 
9772.00 
3029 
3192 
163 
.36 
8 5.00 
2006.00 
805.00 
3696.00 
198.00 
.. ~~~'~? ! 
3902.00 
494.50 
3407.50 
15.21 
3.31 
82.75 
3104 
3177 
73 
.79 
1288.00 
42.00 
138.00 
96.00 
1564.00 
186.75 
1377.25 
14.97 
3.27 
4.14 
3027 
3177 
150 
-33 
4938.00 
516.00 
672.00 
96.00 
8 
TABLE H.-Continued. 
1 SET 7· 1 SET 8·1 SET 9. 
Total fed . ..... .. .......... · ..... . .... . .. 
Waste ... .. ........ . ... .. ... ... ... . ... ... 
Total food eaten ... ..... . ......... . ..... 
A verage food eaten per day per steer ... 
Cost of food per day per steer, in cents . . 
Cost of food per month (30 days) per steer 
,Cost of 1 pound of gain, in cents .. .. ... . 
A1!~a!:ySc~~~. ~.f. ~~~~.i~.~. ~~.e .. ~t.~~~ .~~~ 
Average cost of one steer at 2 cents per 
pound, live weig'ht, I)ecember 20 .. . .. . 
Average COSti of one steer December 20, 
plus cost of feed for the 112 days .... .. 
Average value of one steer at 2Y2 cents 
per pound, live weight, April 11 ...... 
Average ' gain or loss per steer during 
experiment .. . . ......... .... . . . . .. : ... . 
Four steers in each set. 
Mixed hay, $6.00 per ton. 
Lucerne, $5.00 per ton. 
Red clover, $5.50 per ton . 
Straw, $2.00 p er ton. 
Barley, 75 cents per cwt. 
Bran, 50 cents per cwt. 
Wheat, 75 cents per cwt. 
9772.00 
659. 50 
9112. 50 
2034-
6.54 
$ 1.96 
6 
$ 7.32 
$15.10 
$22.42 
$21.93 
-$0.49 
7788.00 6222.00 
948.25 805.50 
6839.75 5416.50 
15.27 12.09 
3.58 2:87 
$ 1.07 $ 0.86 
9.94 8.69 
$ 4.01 $ 3.21 
$15.14 $15.13 
$19.15 $18.34 
$19.95 $19.85 
$ 0.80 J $ 1.51 
Table II is divided into periods. These periods begin and 
end with a change of food for some of the sets, the changes 
being designated in the table. 
In the preliminary period of twenty-one days set 7 ate the 
the most and gained the least-other~ise the sets were about 
equal. Whether one or more of the steers of set 7 were 
defective as feeders, or whether it was an accident incidental to 
experiment work, I am unable to even conjecture. It would 
appear, however, that set 7 was not up to the others in effect-
iveness of using food . . 
In the second period all sets made a less gain per day than 
before. .In set 8 a ration of straw and g rain was substituted for 
part qf th~ ~~ l' th~ ~t~ers &ainin~ rnor~ than those (set 7) on 
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hay alone, while the daily ration was cheaper; thus very much 
reducing the cost of one pound of gain. For set 9 straw and 
grain were fed . This very much reduced the cost of the daily 
ration, as compared w ith the hay, and somewhat reduced the 
cost of a pound of gain, while the rate of increase was 
diminished. 
In the third period the grain was taken from set 8 and 
lucerne substituted for mixed hay. This somewhat reduced the 
cost of the daily ration, but the gain was very much reduced so 
that the cost of one pound of gain was excessively increased. 
Set 7, on h ay alone, ate more, the daily ration, therefore, cos't 
more, but the set gained much more rapidly, so that the cost of 
one pound of gain was much less than before. Set 9 gained 
but very little, making the cost of one pound of gain very 
high. 
During the fourth period red clover was substituted for 
lucerne in the feed of set 8. This somewhat increased the cost 
of the daily ration, but as the steers made somewhat of a gain., 
the cost of one pound of gain was brought down moderately 
low. The cost of one pound of gain in set 7 was increased, 
while set 9 made the hest showing for itself during the whole 
experiment, both in regard to gain and the cost of one pound of 
gain. It would appear that the clover was a much better food 
for a half ration than lucerne. This, it is thought, is important, 
yet it may be due to other causes than the feed. This period 
being so short, it is well to suspend judgment until more is 
found out about it. A review of the table for the periou from 
December 20th to April 11th, the time during which the experi-
ment in feeding different combinations of hay, straw and grain 
was carried on, brings out some interesting- facts. In set 7 four 
steers were fed mix~d hay for 112 days. During this time each 
steer was fed an average of 21.81 pounps per day and ate on 
an avera'ge 20.34 pounds per day-wasting nearly one and 
one-half pounds per day. During this time each steer gained 
on an average 1.09 pounds per day, or 122 pounds for the 
period. Counting the hay at $6 per ton, the cost of a month's 
food was about $2-and each pound of gain cost exactly six 
10 ' 
cents. In set 8, fed a mixture of straw, hay and grain in 
different combinations, each steer was fed on an average 17.38 
pound per day and ate 15.27-wasting over two pounds per 
day. This waste was nearly all straw. Each steer gained on 
an average .36 of a pound per day, or only a little over 40 
pound3. Counting the mixed hay as before, lucerne at $5 per 
ton, red clover at $5.50 per ton, straw at $2 per ton, wheat and 
barley at 75 cents per cwt., and bran at 50 cents per cwt. , the 
average cost of a month's food wa but $1.07-but each pound 
of gain cost 9.94 cents. In set 9 those fed straw and grain, the 
gain was but about one-third of a pound per day for each teer, 
or only about 37 pounds for the whole period. Counting the 
feed as before, the cost of a month's feed was but 86 cents, 
while the cost of one pound of gain was 8.69 cents. "-
The steer were bought for 2 cts. per lb., live weight, and 
reckoning them worth the same on December 20th and worth 
2 Yz cts. per lb., live weight, on April I I th, it is seen that there 
is a loss in the set fed mixed hay, while for both sets fed the 
straw, either with hay or grain, there is a gain . This, however, 
is hardly a fair showing, as only two or three of the steers in 
sets 8 and 9 were at all salable, while all in et 7 would have 
sold readily. 
From April 11th to May 16th all sets were put on a ration 
of mixed hay, straw, roots and grain, each steer receiving 
daily: grain (wheat and bran half and half by weight) 3 lbs. ; 
roots 10 Ibs.; straw (mixed oat and wheat ) 3 lbs. ; mixed h ay, 
all he would eat. I 
The m atter is given in table III. 
I I 
TABLE III. 
ALL SETS FED ALIKE ON HAY, STRAW, ROOTS AND GRAIN. 
FROM ApRILIITO MAY 16 (35 DAYS).] SET 7. SET 8. SET 9. 
Average weight April 9, 10) and 11 .. 3509 3192 tl177 
Average weight May 14, 15 and 16 ... 3548 3203 3268 
Gain ..... ........ .. . ........ 39 11 91 
Average gain per day per steer .... .. .28 .08 .65 
Mixed hay ... ... ..... . .......... 1760.00 1760.00 1760.00 
Straw ........... ...... .. . . . ... .. 420.00 420.00 420.00 
Roots ... . . .. .. . .... ... ........ .. 1400.00 1400.00 1400.00 
Bran ................ . . . ......... 210.00 210.00 210.00 
Wheat .... . ... . ... .. ............. 210.00 210.00 210.00 
Total fed .................... 400000 4000.00 4000.00 
Waste ....................... 159.00 316.00 247.75 
Gross total food eaten ........... 3841.00 3684.00 3752.25 
Total food eaten-roots reduced 
to 10 per cent moisture ....... . 2721.00 2564.00 2632.25 
Average food eaten per day per steer. 19.43 18.31 18.8Q 
Cost of food per day per steer in cents 7.45 7.45 7.45 
Cost of 1 lb. of gain in cents .......... 26.60 23.19 11.48 
Average cost of feeding one steer the 
35 days ........................ $ 2.61 $ 2.61 . , 2.61 
Average value of steer at 2t cents per 
lb. live weight April 11 ........ $21.92 $19.95 $19.85 
Average value of steer April 11, plus , 
cost of food to May 16 ......... $24.53 $22.56 $22.46 
Average value of steer at 2t cents per 
lb. live wAight May 16 ......... $22.17 $20.02 $20.42 
Average loss per steer from April 11 
to May 16 ...................... $ 2.36 $ 2.54 $ 2.04 
Four steers in each set. 
Mixed hay, $6.00 per ton. 
Straw, $2.00 per ton. 
Roots, $3.00 per ton. 
Bran, 50 cents per cwt. 
Wheat, 75 cents per cwt. 
100 lbs. roots equals 20 lbs. of other dry feed. 
It is generally supposed that after an anit;n.al has been 
poorly kept, if he is fed a moderately good ration so as not to 
go "off feed," he will make rapid gains for a short period. This 
we have found is a great mistake. If animals are being fed and 
are doing moderately well, under any conditions a change, though 
that change be to better feed, proves disastrous. In the spring, 
too, we find the poorest time to attempt a change. 
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A glance at table III will show what a complete fai.ure 
this supposed change for the better was in this experiment. 
The steers gained but very little. In set 7, in which the steers 
had averaged a gain of more than a pound per day on hay alone, 
made but a trifle more than a quarter of a pound per day on the 
new feed . In set 8 the steers did wor e even than this . In set 
9 , where the steers had been doing very poorly, the change was 
beneficial, ' though in thi case the gains were only moderate. 
Whether this mall gain was due to the fact that the animals 
took on no flesh, or whether the contents of the stomach and 
intestine were much less, is difficult to determine. The steers 
all looked very much better, and it is believed that they took on 
more flesh than the figure eem to indicate. However where 
cattle are sold by live weight this extra flesh-if uch there is-
brings nothing to the feeder. As will be seen there was an 
average loss of over $2.00 to the steer during this period of fiTe 
weeks. In general it may be stated that if there is one ques · 
tion settled in the feeding line it is this, that to successfully feed 
an animal it is necessary to feed it well from the beginning to 
the ena; that a change in feed or manner of feeding , if the 
animal is doing moderately well, generally proves disastrous. 
April and May we have found are the worst months to attempt 
such a .change. 
In table IV the results of the whole winter's feeding are 
brought together in convenient form. It is inserted for the 
general information it contains. 
. TABLE IV. 
RESULTS OF 'l'HE WINTER'S FEEDING. 
SET 7. SET 8. I· SET 9. 1 AVERA GE 
From Nov. 29 to May 16, (168 days) average weight Nov. 27, 28, & 29, 2935 2922 2925 2927 
Average weight May 14,15 and 16 ........... .. ... . . ...... ... .... 3548 3203 3268 3340 
Total gain ..... . ....... . . . . ... . ... . . .. .. .. ...... . .. .. ......... 613 281 U3 412 
Average gain per day per steer ............... ... ................ .91 .42 .5l .61 
r~~:~n~~~. ·.· .... : : :::.' .......... : : : : : : : : :.: : : : : .. .. : : : : .... : : : : : : : : : : : : : : 12,952 4065 3185 6734 . .. . .... .. 2006 . ..... .. . . 669 
. Red clover .. ..... ... ..... . ......... .......... . ......... . .. .. ••••• 0 • • • • 805 •••• ' • • 0 •• 268 
Straw ................. . . ............ ..... ............... . . . . 420 4116 I 6474 3670 
Roots .... ... ... .... ..... . ........... ......................... 1400 1400 1400 1400 
Barley .. .... . . ......... .... ...... ..... ................... .. .. •••• 0 0 .0 •• 198 576 258 
Bran ........ .. ........... . ... . ... . .. . ........ .... .... . .. .... 210 n08 882 467 
Wheat ...... .. ... ..... . .. ... . .. ... .. ..... ................ .. .. 210 210 306 242 
Gross total fed ..... . .... . .. .. .. . ......... .. ... .... . .. . .... .. . 15,192 13,108 12,823 13,707 
Total fed- roots reduced to ten per cent. moisture ...... . . ... 14,072 11,988 11,703 12,587 
Waste . .. . . ...... ..... ..... . .. . .......... .. .. ........ .... ........ 861.25 1342.50 1195 1132.92 
Total food eaten . . ....... . . .... .... ....... ........ ..... .. ... . 13,210.75 10,645.50 10,508 11,454.75 
Average food eaten per day per steer .... ..... .. . ... ... . ..... .. .. 19 65 15.82 15.G3 17.03 
Cost of food per day per steer in cents . ... . . . ... ... . ...... . ...... 6.55 4.50 4.34 5.13 
Cost of one pound of gain in cents ..... . ... . .. ...... ....... . ..... 7.20 10.71 8.51 8.80 
Average cost of food for one month (30 days) ............... .... . $ 1.9p $ 1.35 $ 1.30 $ 1.55 
Average cost of feeding one steer the 168 days .... . . ............. $11.00 $ 7.56 $ 7.29 $ 8.61 
Average value of steer at 2 cents per lb., live weight, on Nov. 29 . $14.67 $14.61 $14.62 $14.63 
Average value of steer Nov. 29, plus cost of feed to May 16 . ... .. ~25 . 67 $22.17 $21.91 $23.24 
Average-value of steer at 2~ cents per lb., live weight, on May16 $22.17 $20.02 $20.42 $20.87 
Average loss p er steer from Nov. 29 to May 16 .... .... . .......... $ 3.50 $ 2.] 5 $ 1.49 $ 237 
Four steers in each set; mixed h ay, $6 per ton; lucerne. $5 per ton; red clover', $5.50 per ton; straw. $2 per tO ll; roots, 
$3 per ton; barley, 75 cts. per cwt .; bran, 50 cts. per cwt.; wheat, 75 cts. per cwt . ; 100 lbs. of roots equals 20 lbs. other dry feeds. 
w 
I4 
As will be seen, there is a general loss, this averaging nearly 
$2.50 per head. Over $2 of this was lost during the last five 
weeks, while the attempt was being made to fill the steers to sell. 
There is certainly no one who sells steers at two and one-half 
cents per pound, after feeding all winter, but who expects to sell 
at a loss. The figure is entirely too low to expect profit for 
winter feeding. From this experiment we may infer that steers 
hanqled in this manner must be fed at a loss if sold at two and 
one-half cents per pound; at two and three-quarter cents the 
feed will be just about . paid for, and at three cents there will be 
some little profi t. 
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STEER. S FED MODERATELY WELL FOR 
TWEL VE WEEKS. 
To study this subject further and at the same time to study 
different foods and different combinations of foods in the short 
spring periods of feeding, another lot of steers was used. This 
lot consisted of eighteen steers that were used during the winter 
in the experiment of feeding lucerne, which work is reported ~n 
Bulletin 31 of this Station. The steers were already divided into 
six sets of three each. They were tied up in the barn at nights 
and run loose during the day in a yard. These sets were num-
bered from one to six. After being weighed three days in 
succession, they were fed from February 21st to May 16th, as 
follows: 
Set 1 fed ensilage, hay and grain. 
Set 2 fed roots, hay and grain. 
Set 3 fed straw, hay and grain. 
Set 4 fed four pounds of grain per day per steer with hay 
and straw. 
Set 5 fed six pounds of grain per day per steer with hay 
and straw. 
Set 6 fed eight pounds of grain per day per steer with hay 
and straw. 
In the first three sets, ensilage, roots and straw were fed to 
the respective sets as a sort of appetizer. The steers were fed 
four pounds of grain perday with all the mixed hay and the other 
food (either ensilage, roots or straw), that each would eat. No 
attempt was made to force them to eat any definite quantity of 
the ensilage, roots or straw, but just what each would eat from 
choice. 
Table V gives the weekly weights with the gains and 
losses. In this table everything is calculated to the average of 
one steer: 
TABLE V. 
WEIGHTS, GAINS AND LOSSES. AVE RAGE PER STEER. 
FROM FEB. 21 TO MAY 16. 
(84 days. ) 
Aver age weig h t, Februa r y 19, 20 aBd 21 .... .. .. .... ... .. . . . .. . 
W e ight, February 26 ... . . . . . .. . . . .. . .. . ..... .. .. . . . . . . . . .. . ... . 
Gain o r loss ........ ... .. ... . .. .. . . .... . . .. . . .. . . .. . .. . . .. . . 
W eig ht, ?lla l'ch 5. .. ..... . .. .. .. . . . ... . . . . . . . . .... . . .... . .. . . . . . 
Uain or loss . . ...... . . . . . .. . . . . ~ . ... .. . . . . . . ... . .. . .. .. . . . . . . 
W eig ht, March 12 .. .. . ....... ............ .. . . .. ... . . . . ... . . .... . 
Uain or loss . . . .. . ... .. .. .. . . ... . . . ... .... . . . . ... . ..... ..... . 
W e ight, Ma rch 19 . . .. . . . . . .... ... ...... ..... .. . . ... ........... .. .. 
G-a~n or loss . . . . .... . . . . . . ... . . . . . . . .. .. .. . .. .. . . ............ . 
Weig ht, Mar ch 26... . ........ .... .. .. .. ... ........... .. . . . .. .. 
U a in or loss . . . . ... ... .. . .. . . .. . . . . ... . . . .. ...... .. . . . . . . . . .. . 
W eight, April 2 . . .. . ... . . ....... . . . . . . . . . ... ....... . . .. . . ... .. .. . 
Gain o r loss . . .. ... . " ...... . . .. . .. . . . " . . . . . , .... .. . . . . . .. .. . 
W e ight, April 9 . ... ... . . ... ... . .. . ... . . ... .. . . . .. . . . . . .. ... .. . . . 
Ga in o r lo ss . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .... . .. . . .. .. .. . . 
W e ight, AprI l 16 . ... .. : .... . .... . . . ... . . .. . .. .. .... . . ... ... . . . . . . 
Gain o r loss . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . ... .. . . . . ... .. . . . 
: :~~~ i~~~~: · · .. ·.:·· : ..••• :< •• .••• . : .... .•••. : •• ; •..• •. 
W e ig h t, ?l1ay 7. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ... . ... . . . . . . . . .. . 
Gai n o r loss. . .. . .. . ....... . ..... . . . . ......... ... .. ... . . 
Ave r a ge w eight, Ma y 14,15 a nd 16 .. .. .. . .. ... . . .. . . . 
Gain o r loss . . . . . .. ... . . .. . . . . . .. .. .. . . . .. . .. .. . . . . . . . .. ... . 
Tota l gai ll f r o m Febr uary 21 to May 16 . ... ... . . . . . . . . . . .. .. . . 
.A. ver age gain per d ay . . . . . . ..... .. . ....... .. .. . . .... . . . ... . . . . . 
SET 1. SET 2. I SET 3. SET 4. SET 5. S ET 6. 
Fed Fed Fed Fed 4 1bs . Fed 6 Ibs. F ed 8 Ibs . 
mix'd h ay , mix'd h ay, \miX 'd hay, of grain o f g r a i n d grain 
eus ilage roots s t r aw pel' d ay p e r day p e r d a y 
and grain . and g r a in . and g rain. per steer. p e r steel' . p er steer. 
780 
812 
32 
791 
-21 
816 
25 
815 
-1 
82:\ 
8 
843 
20 
842 
- 1 
861 
19 
862 
1 
876 
14 
863 
- 13 
887 
24 
107 
1. 28 
75:1 
768 
15 
751 
- 17 
782 
31 
788 
6 
790 
2 
808 
18 
814 
6 
8.'33 
19 
829 
- 4 
857 
26 
863 
6 
879 
16 
126 
1.50 
773 
801 
28 
809 
8 
809 
.... ·S07 .. .. 
- 2 
831 
24 
839 
8 
855 
16 
857 
2 
8:i5 
- 2 
876 
21 
895 
19 
896 
1 
123 
1. 47 
785 
811 
26 
808 
- 3 
817 
9 
45 
28 
817 
- 28 
818 
1 
8.'30 
12 
845 
15 
839 
- 6 
852 
13 
847 
-5 
867 
20 
82 
.98 
753 
782 
29 
775 
- 7 
784 
9 
827 
43 
794 
- 33 
803 
9 
813 
10 
841 
28 
839 
-2 
84.7 
8 
853 
6 
872 
19 
119 
1 .42 
663 
681 
Us 
670 
- 11 
687 
17 
727 
40 
702 
- 25 
723 
21 
7:38 
111 
746 
8 
753 
7 
769 
16 
771 
2 
788 
17 
125 
1.49 
Three steer s in Qa ch se t, excep t set 6. One steer o f t his set foun d er ed , leavin g but two. E ve r ything reduced to t he 
avera g e for one steer. 
The sign minus (-) des ignates a loss . 
0\ 
By looking over table V it will be seen that the steers 
made moderately good gains-in fact, for the feed they were 
getting, the gain is very good. As is u ual, however, the large 
gains are generally followed by a los. 
In table VI are given the weights and gains, and cost of 
oQe pound of gain, by period of three weeks: 
TABLE VI. 
AVERAGE FOR ONE STEER. 
PERIODS WEIGHED. 
First Period trom February 21sttoMarch 12th (19 days). 
Averag:e weIght Fe~:n'uary 19, 20 bnd 21. ... . .... ,. .. .... ,. .. . . .. 
Weight March 12. . . . . . ..... . ............... . ............. . . . 
Gain .. ....... . .. . ... . .................. .. .. .. ... . ... . .. . . .. . 
~6:[~fi n:.i~f~~i~.a:e~t~·. ·"", ·", ·. ·. :: : .... : .. :'.: : ... .. :.::::::::: ::: :. 
Second Period from March 12th to April 2d (21 days). 
Weight March 12 .... ,. .. ,. ....... ,. . ...... ..... . .. ,. .. .. .. 
~a~i; ~l.t. ~:~.i.l. ~: : : '. : . : '. : : : '. : '. : '. : : : '. : : : '. : : : '. : : : : ' . . : : . ..... .. .. . 
~6:[~f~ ~~i~l;~i~~~e~;is:::::::::::: : '.: :::: ::::: :: :'. '.::: :.:::: 
Third Period from April 2d to April 23d (21 days). 
Weight April 2.. . . . . . . . . . . .. . . . . . . . . . . ... '" ..... . ....... . . 
Weight April 23.. .. ........ .... ... . ...... . .......... . 
Gain . . ... ..... . . . .......................... . . ......... ... . .. . 
Average gain per day . .. . .. ....... .. ........ ............ . . . .. . . 
Cost of 1 lb. of gain, cents .... . .. .. ..... ... .... . ... . .......... . . 
Fourth Period from April 23d to May 16th (23 days) . 
Weight April 22 .. .................. ....... .... . . .. . . ...... . . 
Average weight May 14, 15 and 16 .... .... ,. .... . .... ,. .... .. ... . 
Gain ...... . ... . . ..... .. .. ....... . . . ..... .... . . .... ........... . 
Average Jrain pel' day . ... . . .. ... .. . ... . ..... . .. ... . .. .. .. . .... . 
Cost of 1 lb. of gain. cents. . . . . . . . . . . . . . . . .. .. . . . . .... ..... .. . 
SET 1. SET 2. SET 3. SET 4. SET 5. SET 6. 
Fed I Fed I Fed IFed 4 Ibs' IFed 6 Ibs'IFed M Ibs. 
mix 'd hay, mix'd hay, mix'd hay, of grain of Jrrain of grain 
ensilage roots straw per day per day per day 
and grain. and grain. and grain. per steer. pel' steer. per steer. 
780 
816 
36 
1.89 
4.15 
816 
843 
27 
1.28 
6.12 
843 
862 
19 
.90 
8.71 
862 
887 
25 
1.08 
7.25 
753 
782 
29 
1.53 
5.83 
782 
808 
26 
1.24 
7.36 
808 
829 
21 
1.00 
8.93 
829 
879 
50 
2.17 
U1 
773 
809 
36 
1.89 
3.34 
809 
839 
30 
1043 
4.97 
839 
855 
16 
.76 
9.67 
855 
896 
41 
1.78 
4.06 
785 
817 
32 
1.68 
3.95 
817 
818 
1 
818 
839 
21 
1.00 
6.64 
839 
867 
26 
1.13 
5.88 
753 
784 
31 
1.63 
U6 
784 
803 
19 
.90 
8.81 
803 
839 
36 
1.71 
4.18 
839 
872 
33 
1,.13 
5.54 
663 
687 
24 
1.26 
5.86 
687 
723 
36 
1.71 
4.32 
723 
753 
30 
1.43 
!'i.17 
753 
788 
35 
1.52 
4.86 
.... 
()C) 
In looking over table VI it shows that the gains are quite 
uniform, with the exception of set 4- It is necessary to con-
sider the amount of food eaten to ge t at this in the proper way_ 
This, with other matter, is g iven in table VII: 
TABLE VII. 
AVERAGE FOR ONE STEER. 
SET 1. SET 2. SET 3. SET 4. SET 5. SET 6. 
WHOLE PERIOD FROl\[ FEBRUARY 21 TO MAY 16. 
(84 days .) Fed I Fed I Fed I Fed 4 IbS' 1 Fed 6 IbS'1 Fed 8 lbs. mix'dhay, mix'd hay, mix'd h ay, of grain of grain of gl'ain 
ensilage roots straw per day per day per day 
and grain. and grain. and grain. per steer. per steer. per steer. 
Average weight. Febl'uary 19, 20 and 21. ... ... . ........... . . . 780 
Average weight, May 14,15 and 16.. .. . . . ... ........... .. ....... 887 
'Gain . .. .. .. .. . ..... . . ... .... . ...................... . ... .... ... . ... 107 
Average gain per day..... .... . ... ... .. .... ... ... ... . ....... 1.28 
1\ ' } « IJay.... . . .. .. . . .. . . . . ... . . ... . . .. .. . . . ... ... . ..... .... 818.00 
Ensilage.... .... .... .... . . .. .... . .. ...... . . ... .... . ... . .... . 665.66 
Roots ... . ... . . . ... . . . . ... . ... . .... .. . ... .. ... . . .. . ...... .. ...... .. ... . ... . 
Straw ..... . . ..... .. .. .. ....... . . ....... .. . . ............. .. ..... . 
Barley . ... .. . . . ..... ... . . . . ................................. . 
Bran ... . ............... . .. . . .. . ............... . .... ......... . 
Wheat ... . . ....... . ... ... ..... ... .. . .............. . .... .. . . 
Gross total fed ... . . . . .. ................... . .......... .. .. ....... . 
Waste . .. .. . ...... . .... . ..... ...... ...... .. . . . . .... . ... . ... . . . . 
-Gross total food eaten ..... ... .. ...... ....... ... . .... . ... . . . " .. 
Total food eaten, roots and ensilage reduced to 10 per cent. 
moisture. . . .. . . . . . . . . ... .................. , .. . ............ . 
~~:[~ff:g3~:~~any~~1~~~rs ... :::: :::::: : ::::: :: : :::: ::: :::: :::: 
Cost of food per month (30 days)................ .. ........ .. 
,Cost of lIb. of yo-ain in cents... . .. ............ . ... . ....... .. . . . 
A verage cost 0 feed for the 84 days .......................... . 
Cost of steer @ 2 cts. per lb .• live weight, on February 21 ... . 
<Cost of steer plus cost of feed ....... . . , . ... . .. . .... . ... . . . .. .. . 
Value of steer @ 2Yz cts. per lb., live weight, on May 16 .... .. 
Gain or loss.... . . . . . . . . . . . . .. . . . . . . . . . .... ... .. ......... . 
99:00' .. 
252.00 
153.00 
1987.66 
223.33 
1764.33 
1298 .36 
15 .59 
7.84 
$ 2.35 
6.12 
$ 6.58 
$15.60 
$22. 18 
$22.18 
$ 00 
753 
879 
126 
1.50 
887.66 
835.33 
99 .00 
252.00 
153 .00 
2226 .99 
146.00 
2080 .99 
1412.73 
16 .81 
8.93 
$ 2.67 
7.43 
$ 7 .50 
$15.06 
$22 .56 
$21.97 
-$ 0.59 
773 
896 
] 23 
1.47 
846 .68 
294.00 
99.00 
252.00 
153 .00 
1644. 68 
105 66 
1539.02 
1539.02 
18.32 
7.12 
$ 2.14 
4.84 
$ 5.98 
$15.46 
$21.44 
$2<1.40 
$()":96 
785 
867 
82 
.98 
1oo3 .a3 
753 
872 
119 
1.42 
9U.33 
' ''2~f~'' ' I ' "2~r~'" 
167 .33 2;)2.00 
llJ2.00 153 .00 
1601 99 I 1709 .00 
69 .66 78 .16 
1532 . 33 1630 .84 
1532.33 
18.25 
6.64. 
$ 1.99 
6.77 
$ 5.57 
$Ui .70 
$21 .27 
$21.62 
$ lJ.45 
1630.84 
19.77 
7.93 
$ 2.38 
!i.!l8 
$ 6.66 
$15.06 
$21. 72 
$21. 80 
$ 0.08 
663 
788 
125 
1.49 
686.33 
... i9:5:<)()'" 
120.50 
iH4.00 
193 .50 
1509 .33 
98.25 
1416.08 
1416.08 
18.85 
7 .39 
$ 2.22 
4. .96 
$ 6 .20 
$13 . <!6 
$19.46 
$19 .70 
$ 0.24 
Three steers in each set, except set 6. One steer of this set foundered , leaving but two. Everything reduced to the 
.averag-e for one steer. 
The sign minus (-) designates !\ loss. 
Mixed hay, $6.00 per ton; ensilage. $3.00 per ton; roots, $3.00 per ton; straw, $2.00; barley. 75 cts. per cwt.; bran. 50 cts. per 
-ewt.; wheat, 75 cts per cwt.; 100 Ibs. of eosilage equa ls 30 Ibs. of other d r y foods; 100 Ibs. of roots equals 20 Ibs. of other dry foods. 
t-l 
o 
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In reviewing table V II it will be seen: that of those fed 
the different appetizing foods, ensilage, roots and straw, the 
steers receiving straw ate the most, with roots second, and ensi-
lage third. This is reckoned on a basis of all food being 
reduced ,to ten per cent. moisture; or, that in every 100 pounds 
of food there are ten pounds of water. From moisture deter-
mination for other purposes it is assumed that in every 100 
pounds of the ensilage there are thirty pounds of food, and 
in 100 pounds of the roots there are twenty pounds of food. 
The roots-fed set gained a trifle more than those fed straw, and 
both of these sets gained more than the ensilage-fed set. The 
cost of the daily ration was greatest for the root-fed lot, and 
least for those fed straw. This brings the cost of one pound 
of gain for the root-fed lot the highest, with ensilage next, 
while for those fed straw the cost of one pound of gain is 
nearly 1 x( cents less than for those fed ensilage, and over 2 x( 
cents less than for those fed roots. 
As to those fed different quantities of grain the daily gain 
increased in just about the ratio of the grain fed. The amount 
of food eaten is greatest for those fed the six pounds daily, while 
those fed eight pounds daily ate a little less. This, it is thought, 
is due to the fact that the average weight of the steer in this set 
was nearly 100 pounds less than in the others. The cost of the 
daily ration vdried in the same manner, while the cost of one 
pound of increase decreased with the amount of grain fed. 
Counting the steers at the beginning of this experiment worth 
2 cents per pound, and at the end at 2 Yz cents per pound, there 
was a slight gain for the food fed during this 84 days. 
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SUMMARY. 
1. Four steers fed in an open y an] on mixed hay, from 
December 20, 1893, to April I I, 1894 (112 days ), gained on an 
average more than a pound per day to the steer; the ration 
cost $ 1.96 per month. 
2. Four other steers fed in a~ open yard on three pounds of 
grain per day per steer and a fodder ration of one-half straw and 
one-half hay, from December 20, 1893, to] anuary 22, 1894 (33 
days,) gained but .78 of a pound per day to the steer; the ration 
cost $1.36 per month. Fed on lucerne and straw, half and half, 
from] anuary 22d to March 19th (56 days), gained practically 
nothing; the ration cost 94 cents per month. Fed on red clover 
and straw, half and half, from March 19th to April 11th (23 
days), gained .56 of a pound per day to the steer; the ration cost 
98 cents per month. To draw conclusions from so short periods 
is unsafe. 
3. Four other steers fed in an open yard on three pounds 
of grain per day per steer, with nothing but straw, from Decem-
ber 20, 1893, to April I r, 1894 ( I 12 days), gained but .33 of a 
pound per day to the steer; the ration co.;t 86 cents per month. 
4. The foregoing twelve steers were put on a daily ration 
of mixed hay, grain, roots and straw, and fed from April 11th 
to May 16th (35 days) On this ration the steers did poorly 
aft"er the moderate g ains recorded, gaining on an average but 
.34 of a pound per day to the steer; the ration co t $2.23 per 
monlh. 
5. Seventeen other steers, tied.in the barn at night and 
louse in a yard during the day, fed on a ration of mixed hay, 
grain and either roots, straw or ensilage, from February 21st to 
May 16th (84 days), did well, gaining 1.35 pounds per day to 
the steer; the ration cost $2.29 per month. 
6. These experiments strongly indicate that any attempt at 
crowding a steer for a short period in the "spring, after he has 
been JJIIoderately well fed, must result in a loss. 
7. Of three sets of steers of three each, fed either roots, 
ensilage or straw as an appetizer, those fed the roots gained 
most, with straw second and ensilage third. 
8. Of steers fed four, six and eight pounds of grain per 
day, respectively, the gain increased as the amount of grain fed 
was increased; the cost of the daily ration increased likewise; 
while the cost of one pound of gain decreased as the amount of 
grain fed increased. _ 
9. From these experiments it would appear that steers 
costing 2 cents per pound live weight, fed in the manner 
outlined, must be fed at a loss during the winter if sold for 
2 % cents per pound in the spring; if sold at 2M cents per 
pound the feed will probably be paid for; while if sold at 
3 cents per pound there will be a small margin of profit, 
and at the same time there will be furnished a market for 
the produce of the farm, while the manure will be left on the 
farm. 
